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Background: Very few studies have evaluated the association between a child’s lifestyle factors and their parent’s
ability to recognise the overweight status of their offspring. The aim of this study was to analyze the factors
associated with a parent’s ability to recognise their own offspring’s overweight status.
Methods: 125 overweight children out of all 1,278 school beginners in Northern Finland were enrolled.
Weight and height were measured in health care clinics. Overweight status was defined by BMI according to
internationally accepted criteria. A questionnaire to be filled in by parents was delivered by the school nurses. The
parents were asked to evaluate their offspring’s weight status. The child’s eating habits and physical activity
patterns were also enquired about. Factor groups of food and physical activity habits were formed by factor
analysis. Binary logistic regression was performed using all variables associated with recognition of overweight
status in univariate analyses. The significant risk factors in the final model are reported using odds ratios (ORs) and
their 95% confidence intervals (CIs).
Results: Fifty-seven percent (69/120) of the parents of the overweight children considered their child as normal
weight. Child’s BMI was positively associated with parental recognition of overweight (OR 3.59, CI 1.8 to 7.0).
Overweight boys were less likely to be recognised than overweight girls (OR 0.14, CI 0.033 to 0.58). Child’s healthy
diet (OR 0.22, CI 0.091 to 0.54) and high physical activity (OR 0.29, CI 0.11 to 0.79) were inversely related to parental
recognition of overweight status.
Conclusions: Child’s healthy eating habits and physical activity are inversely related to parental recognition of their
offspring’s overweight. These should be taken into account when planning prevention and treatment strategies for
childhood obesity.
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Background
Parents who do not recognise the weight status of their
own overweight children may be less likely to provide
them support in order to achieve a healthy weight. How-
ever, a large proportion of parents do not recognise that
their offspring is in fact overweight or obese [1-8]. Accord-
ing to a recent review less than 50% of parents successfully
recognised their offspring’s overweight status [1]. Parental
recognition of child’s overweight is important in order to
implement prevention and treatment strategies early in life.
In previous studies involving a broad age range of
children, parents of older children have been more likely
to identify their child as overweight than parents of
younger children [3,9]. In many studies, mothers have
been more likely to identify their daughters as being
overweight than their sons [9-13], but several studies
have supported parental perception is not associated
with the a child’s gender [3,14-20]. Maternal weight sta-
tus or a mother’s awareness of her own overweight sta-
tus seems not to be associated with awareness of her
offspring’s weight status [10,12,13,16,21]. However,
mothers with lower BMI have been suggested to report
their child as overweight more often than mother’sw i t h
high BMI [9] but contradictory evidence also exits [19].
* Correspondence: marja.vanhala@odl.fi
1Department of Sports and Exercise Medicine, Deaconess Institute of Oulu,
Kajaaninkatu 17, 90100 Oulu, Finland
Full list of author information is available at the end of the article
Vanhala et al. BMC Public Health 2011, 11:665
http://www.biomedcentral.com/1471-2458/11/665
© 2011 Vanhala et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.Previous studies have also revealed the positive relation-
ship between maternal education and the ability to
recognise a child’s overweight status [13,15,22].
Few studies have evaluated the association between
child’s diet, physical activity and parent’sa b i l i t yt o
recognise their offspring’s overweight status [3,21-23].
Small qualitative studies in pre-school aged children has
reported findings that a child who has a healthy diet, is
happy, active, and can accomplish normal childhood
activities was not considered as being overweight,
regardless of the child’s BMI [21,23]. In a study by Eck-
stein, parents of overweight children were more likely to
be concerned if they recognised their child as being
inactive [3]. In opposition to these findings, Manios et al
found that the likelihood of mothers’ underestimation of
their preschool aged child’s weight status was signifi-
cantly higher in children engaging in physical activity
for less than 3 h/week [22].
The aim of the current study is to evaluate the asso-
ciation between sosiodemographic and lifestyle factors
and parents’ ability to recognise overweight status in
their own seven year old children in Finland.
Methods
Subjects
In this cross sectional study all school beginners (born in
1997, n = 1278) in the city of Oulu were invited to parti-
cipate in the study by school nurses in November 2004.
The children were given an anonymous questionnaire to
be filled in by their parents. Parents were informed about
the objectives of the work and the voluntary nature of
their and their children’s participation in the survey. The
research carried out was in compliance with the Helsinki
Declaration. The study was approved by the Ethical
Committee of Oulu University Hospital.
The parents were asked to collect and record their
child’s weight history from birth to current age from the
health records. Weight (in underwear) and height (with-
out shoes) was subsequently measured by a qualified
nurse in health care clinic. Overweight status was defined
as a body mass index (BMI) ≥ 85th centile, and obesity as
aB M I≥ 95th centile relative to reference data for the
international population [24]. BMI was calculated as
weight in kilograms divided by the square of height in
meters (kg/m
2).
The outcome: parent’s perception of her offspring’s
weight status
The parents were asked to rate their child’sl e v e lo f
weight status using the statements: ‘my child is under-
weight’, ‘normal weight’, ‘slightly overweight’ and ‘heav-
ily overweight’. The parents classified their child as
“underweight or normal weight” (BMI < 85
th centile),
slightly or heavily overweight (BMI > = 95
th centile) or
heavily overweight (BMI > = 95
th centile). These cate-
gories were finally defined as “normal”, “overweight” and
“obese”.T h ep a r e n t s ’ ratings were compared to the
child’s correct weight status.
Information on the family
I n f o r m a t i o no nt h ep a r e n t s ’ marital status, educational
level, age and lifestyle factors such as smoking were
asked. Occurrences of certain chronic diseases like dia-
betes, heart diseases, asthma and rheumatoid disease in
the family were also asked. The parents’ own weight and
height were asked, as well as the parents’ perception of
their own weight status. The parent’so v e r w e i g h tw a s
defined as a BMI ≥ 25 kg/m
2.
Physical activity and dietary patterns
Physical activity was assessed via a series of questions
adapted from an Activity Questionnaire [25]. The num-
ber of hours spent in physical and sedentary activities
during a usual week (playing, exercise, watching televi-
sion, working on a computer, playing video games and
reading) was asked. The parents were also asked to
report the frequency of exercise sessions they had
together with their child using the statements: ‘seldom
or never’, ‘sometimes’, ‘often’.P a r e n t s ’ perception of
their children’s physical activity level was asked: ‘In your
opinion, is this child as physical active as she/he should
be?’ The alternatives were ‘no, she/he is not’, ‘yes, she/
he is’ and ‘she/he is too active’.
There were questions about meal patterns, eating habits
and food frequencies. The food frequency questionnaire
has been developed by the National Public Health Institute
and has been used since 1978 [26]. The questionnaire con-
sisted of twenty-two questions on the inclusion of the typi-
cal foods eaten by Finnish children (for example porridge
or muesli, cereals, pizza, hamburgers, milk, milk chocolate,
yoghurt or pudding, cheese, sausages, ham, cookies and
cakes, bun, berries, fruit, fresh vegetables, chocolate, can-
dies, juice, light soft drink, sugared soft drink, chips). The
food consumption frequencies were: many times per day,
daily or almost daily, 3 to 5 times per week, 1 to 2 times
per week and less than two times per week. A child’so v e r -
eating was assessed by the question ‘How often do you
estimate that your child overeats?’ using the statements:
‘Never’, ‘Once a week’, ‘A few times per week’ and ‘Many
times per day’. A child’s appetite was also considered with
the following: ‘Which one of the next alternatives best
describes your child’s appetite?’ The alternatives were ‘very
good appetite’, ‘good appetite’, moderate appetite’, ‘poor
appetite’ and ‘very poor appetite’.
Statistical analysis
The data gathered was analysed with SPSS for Windows
software, version 15.0.1. The analyses were performed
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values. The association between explanatory factors and
the recognition of a child’so v e r w e i g h ts t a t u sw a sf i r s t
analysed using cross-tabulation and c 2-test for the
dichotomous variables and independent t-test for contin-
uous variables.
Factor groups of food and physical activity habits were
formed by factor analysis. When lifestyle factors were
formed, the numbers of factors to be retained for the
description of lifestyle patterns were determined by
components with eigenvalue > 1 and examination of the
scree plots. Eating and physical activity patterns were
identified by principal component with varimax (ortho-
gonal) rotation to identify non-correlated factors. Items
with factor loadings ≥ 0.3 were used to calculate factor
scores for each of the factors.
To assess how well the various background and lifestyle
factors were able to explain the parents’ recognition of a
child’s overweight status, multivariate logistic regression
with enter method analysis was performed using all vari-
ables associated with the recognition of overweight status
in univariate analyses. The significant risk factors in the
final model are reported using odds ratios (ORs) and their
95% confidence intervals (CIs). Statistical significance was
achieved when p < 0.05.
Results
Of the 1278 children invited to participate, 855 (77%)
returned the completed questionnaire. Eighty-five percent
of questionnaires were filled by mothers, 12% by fathers
and one percent by another caregiver or guardian. Mea-
s u r e sf o rh e i g h ta n dw e i g h ta ts e v e ny e a r so fa g ew e r e
available for 749 (59%) of the children (382 boys, 367
girls).
17% (125/749) of the children were classified overweight
or obese according to the international criteria, while 8%
(58/728) of the children were classified as overweight and
0.3% obese (2/728) by the parents. Over half (69/120) of
the parents of the overweight (including obese) children
and 18% (6/33) of the parents of obese children considered
their children as normal weight. A small number of par-
ents (9/607) believed their normal weight children were
overweight. The parents of overweight daughters (n = 63)
were more likely to accurately identify the weight status of
their child than the parents of overweight sons (n = 57)
(51% vs. 33%, p = 0.053).
A third (219/717) of the mothers and over half (352/
645) of the fathers were classified as being overweight or
obese (BMI ≥ 25). Of the overweight and obese mothers
8% (18/219) considered themselves as being of normal
weight as did 45% (158/352) of the overweight and obese
fathers. 13% (63/498) of the normal weight mothers and
3% (9/293) of the normal weight fathers considered
themselves as overweight.
Factors associated with the recognition of a child’s
overweight status
The parents’ ability to recognize their child’s overweight
status was positively associated with the child’sB M I ,
mother’s age and father’s body mass index. There was a
negative relationship between the child’s age and correct
rating (table 1). The accuracy of the parents’ perception
of their child’s weight status was not associated with the
accuracy of perception on the parents’ own weight sta-
tus. The children, whose overweight status was recog-
nised by their parents, had less close relatives with heart
disease (table 1). A married parent was less likely to
recognise her child’so v e r w e i g h ts t a t u st h a nap a r e n t
who was divorced, widowed or unmarried (table 1).
Lifestyle patterns associated with recognition of child’s
overweight status
The variables associated with the parents’ perception of
the child’so v e r w e i g h ts t a t u si nu n i v a r i a t ea n a l y s i sw e r e
‘How often does your child eat porridge or muesli?’,
‘How often does your child eat fruits?’, ‘How often does
your child eat berries or food made of berries?’, ‘How
often does your child eat too much?’, How would you
describe your child’s appetite?’, ‘How often do parents
exercise together with their child?’ and ‘How active is
your child?’ (table 2).
Three lifestyle factor solutions were identified. Factor
1s h o w e da“Healthy diet” pattern with high levels of
fruits, berries and porridge in the child’s diet. An “Eating
too much” pattern was seen in factor 2 (a child has
good appetite and eats too much) whereas the third fac-
tor showed a “Physically active” p a t t e r nw i t ha na c t i v e
child exercising frequently with her parents. Factor 1
was the dominant lifestyle pattern and explained 16.0%
o ft h ev a r i a n c eo ft h er e s p onse variables, and the
remaining factors explained 12.8% and 8.8% of the var-
iance, respectively. Together, the three factors explained
37.6% of the variance.
‘Healthy diet’ and ‘Physically active’ factor scores were
lower in the group ‘child’so v e r w e i g h ts t a t u si sr e c o g -
nised by parent’ than in the group ‘child’so v e r w e i g h t
status is not recognised’ (-0,27 (SD 0.78) vs. 0.19 (SD
0.96), p = 0.006 and -0,29 (SD 0.86) vs. 0.19 (SD 0.45),
p = 0.001 respectively). ‘Eating too much’ factor scores
were higher in the group ‘child’s overweight status is
recognised by parent’ than in group ‘child’so v e r w e i g h t
status is not recognised’ (0.25 (SD 0.81) vs. -0.22 (SD
0.78), p = 0.002).
Factors associated with identification of a child’s
overweight status in multivariate analysis
The results of binary logistic regression analyses for the
perception of child’s weight status are presented in table
3. Child’sB M Iw a sp o s i t i v e l ya s s ociated with parental
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fied more frequently in girls than in boys. A child’s
healthy diet and high physical activity were inversely
related with parental recognition of overweight status in
multivariate analysis. The model explained 71% of the
variance (Nagelkerke R square).
Discussion
In this cross-sectional study, more than half of the parents’
with an overweight or obese seven year old child did not
recognise their child’s overweight status. Daughters’ over-
weight status was identified better than sons, and physi-
cally active children with healthy eating habits had lower
probability for parental identification of overweight status.
The low rate of overweight recognition in our study is
comparable with previous studies [1-8]. It seems that over-
weight children must be obese in order to be recognized
as overweight [19]. Also in our study, the higher the child’s
BMI was, the better the overweight was identified,
although even 18% of the parents of obese children con-
sidered their children as normal weight. It is not fully
understood why parents so easily mistake their child’s
weight as being normal in cases where the child is over-
weight. Jain et al. reported that overweight children were
described as “thick” or “big boned” by their mainly over-
weight mothers [21]. In a study of Adams et al, Native-
American big children were viewed more positively as
“cute and healthy,” whereas “skinny” (i.e., normal weight)
children were viewed more negatively as “underfed and
sickly” [19]. Also they reported that some parents had
experienced social pressure to “fatten up” their babies. We
had no data on possible social factors underlying poor
recognition of child’s overweight for which an explanation
remains to be found in future studies.
Children with healthy diet or high physical activity
were classified as overweight less frequently by their
parents than physically inactive children or children
with poor eating habits. Our results are in agreement
with some previous studies [3,21,23] but opposite find-
ings also exist [22]. Manios et al found that mothers
w h o s ec h i l d r e nw e r em o r ep h y s i c a l l ya c t i v ew e r el e s s
likely to underestimate their child’s weight status [22].
Comparison of studies is difficult because of the varying
age and ethnic and social background of the study
Table 1 Characteristics of the 125 overweight and obese children and their parents by the accuracy of the parental
perception of the child’s overweight status.
All overweight and obese children Offspring’s overweight status






Mean age of the child, years (SD) 7.3 (0.3) 7.2 (0.3) 7.4 (0.3) .024
Mean BMI of the child, kg/m
2 (SD) 19.9 (2.0) 21.2 (2.5) 18.9 (1.0) < .001
Mean age of the father, years (SD) 39.0 (5.4) 40.1 (5.8) 38.3 (5.0) .090
Mean age of the mother, years (SD) 36.9 (5.1) 38.1 (4.3) 26.2 (5.6) .044
Mean BMI of the mother, kg/m
2 (SD) 25.2 (4.2) 25.8 (4.7) 24.7 (3.9) .155
Mean BMI of the father, kg/m
2 (SD) 27.2 (3.5) 27.5 (2.9) 27.0 (4.0) .472
Girls n (%) 66/125 (52.8) 32/51 (62.7) 31/69 (44.9) .053
Boys 59/125 (47.2) 19/51 (37.3) 38/69 (55.1)
Overweight father (BMI ≥ 25) n (%) 74/107 (69.2) 36/43 (83.7) 35/61 (57.4) .004
Normal weight father 33/107 (30.8) 7/43 (16.3) 26/61 (42.6)
Overweight mother (BMI ≥ 25) n (%) 50/118 (42.4) 25/49 (51.0) 23/65 (35.4) .094
Normal weight mother 68/118 (57.6) 24/49 (49.0) 42/65 (64.6)
Mother classifies her weight status correctly n (%) 101/116 (87.1) 41/48 (85.4) 59/65 (90.8) .378
Mother classify her weight status incorrectly 15/116 (12.9) 7/48 (14.6) 6/65 (9.2)
Father classifies her weight status correctly n (%) 78/102 (76.5) 30/40 (75.0) 46/60 (76.7) .848
Father classify her weight status incorrectly 24/102 (23.5) 10/40 (25.0) 14/60 (23.3)
Parents’ are married or cohabiting % n (%) 109/124 (87.2) 40/51 (78.4) 65/69 (94.2) .010
Divorced, widowed, unmarried 15/124 (12.1) 11/51 (21.6) 4/69 (5.8)
Heart disease in family % n (%) 84/120 (70.0) 30/50 (60.0) 51/66 (77.3) .045
No heart disease in family 36/120 (30.0) 20/50 (40.0) 15/66 (22.7)
Father’s education high school or higher n (%) 57/117 (48.7) 22/47 (46.8) 33/66 (50.0) .738
Lower than high school 60/117 (51.3) 25/47 (53.2) 33/66 (50.0)
Mother’s education high school or higher n (%) 85/123 (69.1) 35/51(68.6) 47/68 (69.1) .954
Lower than high school 38/123 (30.9) 16/51 (31.4) 21/68 (30.9)
Values are means (SD) for child and parent age and BMI, and n (percentages) of frequency data.
1 Independent t-test for continuous variables and c
2 - test for frequency data.
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much’-factor and heart diseases in the family were also
associated with the perception of child’s overweight sta-
tus. However, the associations were not statistically
significant.
We did not ask if the parents who recognised their
child’s overweight status were worried about their child’s
weight. According to the previous studies, parents are
not always worried about their offspring’sw e i g h to r
health despite the offspring’so v e r w e i g h ts t a t u s
[15,17-19,27], especially if a child has a healthy appetite
and eats healthy foods, such as fruits and vegetables
[21]. Should parents be aware and worried of a child’s
overweight status, if the child is physically active and
has healthy eating habits? According to a recent review,
the risks of obesity is greater than those from being
sedentary, i.e., high physical activity reduces, but does
not totally offset risks related to obesity [28]. The paren-
tal awareness of a child’s obesity should be promoted,
remembering at the same time, physical activity is highly
recommended and should be encouraged, especially in
overweight and obese children [29].
In opposition to the previous findings which revealed
that mothers with lower educational levels are more
likely to misclassify their children’s weight status
[13,15,22], we did not find any association between par-
ental education level and the recognition of childhood
overweight status. In our study, about 70% of the
mothers had high education which may have affected
the results.
Like many other studies, we found that overweight girls
were more frequently identified as overweight by their
parent’s than boys [9-13]. In our study, mothers recog-
nised their own overweight status better compared to the
fathers, which has also been observed in previous studies
[30-32]. A relatively small proportion (8%) of overweight
mothers considered themselves being normal weight
compared to previous studies, where 20-40% of over-
weight women failed to perceive their weight as being
too high [33,34]. This may be a result from high educa-
tion level of mothers in our study. High educated women
have been shown to consider themselves as overweight
more often than low educated women [31,33]. Many stu-
dies have reported that women and adolescent girls more
often try to lose weight than boys [35,36], and they are
more likely than men to be dissatisfied with their body
image and size [37], which reflect that Western culture
particularly pressures women to be of normal weight or
even slim. The fact that parents identify their daughters
overweight status better than their sons may also reflect
this cultural phenomenon.
T h i ss t u d yd o e sh a v es o m elimitations. Question-
naires were predominantly filled in by mothers, and
Table 2 Lifestyle factors and factor groups associated
with the identification on child’s overweight status in the
univariate logistic regression analysis
Univariate analysis
Odds Ratio 95% CI P
A child eats porridge and muesli 0.687 0.487; 0.971 .033
A child eats berries 0.529 0.324; 0.864 .011
A child eats fruit 0.562 0.379; 0.833 .004
Factor 1. Healthy diet 0.537 0.338; 0.853 .008
A child eats fresh vegetables 1.272 0.913; 1.773 .155
A child eats ice cream 1.048 0.631; 1.741 .856
A child eats hamburger 1.076 0.476; 2.432 .860
A child eats pizza 1.036 0.392; 2.736 .944
A child eats candies 0.706 0.286; 1.745 .451
A child eats chips 1.125 0.373; 3.390 .834
A child has a good appetite 1.841 1.060; 3.199 .030
A child overeats 1.949 1.247; 3.049 .003
Factor 2. Eating too much 2.136 1.293; 3.529 .003
A child plays computer 0.869 0.497; 1.521 .624
A child watches television 1.274 0.728; 2.229 .396
A child exercise with parents 0.364 0.169; 0.781 .010
A child’s is physically active 0.155 0.053; 0.451 .001
Factor 3. Physically active 0.333 0.177; 0.627 .001
Table 3 Factors and factor groups associated with the identification on child’s overweight status in the multivariate
logistic regression analysis
Multivariate analysis
Odds Ratio 95% CI P
Child’s BMI 3.586 1.835; 7.010 < .001
Gender (boy vs. girl) 0.138 0.033; 0.577 .007
Child’s age 0.083 0.011; 0.645 .017
Parents’ marital status (married vs. no married) 0.804 0.098; 6.618 .839
Heart diseases in family (no vs. yes) 3.902 0.987; 15.429 .052
Mother’s age 1.125 0.976; 1.296 .104
Factor 1. Healthy diet 0.221 0.091; 0.539 .001
Factor 2. Eating too much 2.290 0.981; 5.342 .055
Factor 3. Physically active 0.290 0.106; 0.794 .016
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mainly based upon their mother’s impression. Physical
activity levels were not measured objectively, and we
had no information on energy intake or portion sizes.
The use of accelerometer or food diaries would have
provided more valid data. However, questionnaires are
common, low-cost methods particularly in large epide-
miological studies. Data on parental height and weight
were based on self-reports. In our data, 30% of
mothers were classified as overweight. According to
previous reports, prevalence of overweight has been
reported to be 55% in women aged 35-44 years in
North-Finland [38]. Thus, the mothers in our study
seem to have underestimated their weight.
Conclusions
Most parents with an overweight or obese seven year old
child seem not to recognise their child’s overweight status,
especially if the child is physically active and has healthy
eating habits. This should be taken into account when
planning interventions and educating health care person-
nel. Healthcare providers should promote awareness of
childhood obesity among community.
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